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(54) CAPACITANCE TYPE FINGERPRINT SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitance 
type fingerprint sensor capable of preventing 
electrostatic breakdown due to discharge, for example, 
of capacitance detection cells constituting the 
capacitance type fingerprint sensor from a finger, and a 
manufacturing method therefor. 

SOLUTION: This capacitance type fingerprint sensor 1 
has a plurality of capacitance detection cells detecting 
electrically the capacitance changed in accordance with 
the distances to the fingerprint, and recognizes the 
fingerprint based on the results of detection of each 
capacitance detection cell. In this case, a wire 1 1 as a 
conductive wire material giving reference potential for 
the fingerprint is stretched and provided by crossing a 
detection face 2a on which the capacitance detection 
cells are provided. 
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CLAIMS 



[Claim(s)] 

[Claim l] The electrostatic-capacity type 
fingerprint sensor which is the 
electrostatic -capacity type fingerprint 
sensor which has two or more eels for 
electrostatic -capacity detection which 
detect electrically electrostatic capacity 
which changes according to distance 
between fingerprints, and recognizes said 
fingerprint based on a detection result of 
each of said eel for electrostatic detection 
and by which the conductive wire rod 
which gives a reference potential to said 
fingerprint is ****(ed) by crossing a 
detection side in which two or more of 
said eels for electrostatic-capacity 
detection were prepared. 
[Claim 2] Said wire rod is an 
electrostatic -capacity type fingerprint 
sensor according to claim 1 in contact 
with said detection side. 
[Claim 3] Said wire rod is an 
electrostatic -capacity type fingerprint 
sensor according to claim 1 currently 
isolated from said detection side. 
[Claim 4] It is the electrostatic-capacity 
type fingerprint sensor according to claim 
1 by which it has a semiconductor chip 
with which said two or more eels for 
electrostatic-capacity detection were 
formed, an attachment component which 
has conductivity holding said 
semiconductor chip, and a package 
member which covers said semiconductor 



chip and attachment component where a 
detection side of said semiconductor chip 
is exposed, and is fixed, and both ends of 
said wire rod are being fixed by said 
package member to said semiconductor 
chip. 

[Claim 5] Said package member is an 
electrostatic-capacity type fingerprint 
sensor according to claim 3 which 
consists of a resin material. 
[Claim 6] Said wire rod is an 
electrostatic-capacity type fingerprint 
sensor according to claim 4 connected to 
said attachment component and electric 
target through the inside of said package 
member. 

[Claim 7] It is the electrostatic-capacity 
type fingerprint sensor according to claim 
6 by which it has an electrode for 
reference potentials which was prepared 
so that a part might project from the 
package member concerned in said 
package member, and which is connected 
to a reference potential, and said 
electrode for reference potentials is 
connected with said attachment 
component by conductive material. 
[Claim 8] It is the electrostatic-capacity 
type fingerprint sensor according to claim 
4 by which a spacing member for holding 
in a location which isolates said wire rod 
in a predetermined distance from the 
detection side concerned is prepared in a 
detection side side of said semiconductor 
chip, and said wire rod is being fixed by 
said package member on said spacing 
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member. 

[Claim 9] Said spacing member is an 
electrostatic-capacity type fingerprint 
sensor according to claim 7 which 
consists of the same material as said 
package member. 

[Claim 10] Said wire rod is an 
electrostatic-capacity type fingerprint 
sensor according to claim 1 which 
consists of a carbon fiber. 
[Claim 11] Said eel for 
electrostatic-capacity detection is an 
electrostatic-capacity type fingerprint 
sensor according to claim 1 which has an 
electrode for detection, and an insulating 
protective coat of predetermined 
thickness which covers said electrode for 
detection. 

[Claim 12] It is the electrostatic-capacity 
type fingerprint sensor according to claim 
1 by which it has further a digital 
disposal circuit which processes a 
detecting signal of said eel for 
electrostatic-capacity detection, and 
specifies said fingerprint, and said wire 
rod crosses said digital disposal circuit, or 
said wire rod processes specifically a 
detecting signal of a eel for 
electrostatic -capacity detection which 
passes through near. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 



belongs] This invention relates to the 
electrostatic-capacity type fingerprint 
sensor and its manufacture method for 
specifying a fingerprint. 
[0002] 

[Description of the Prior Art] for example, 
the fingerprint authentication system 
used for close leaving management etc. - 
principals, such as a security system on a 
computer network, a personal digital 
assistant, and an IC card, - it is 
beginning to be applied also as an 
authentication tool. In the 
above-mentioned fingerprint 
authentication system, the 
electrostatic-capacity type fingerprint 
sensor is developed as a fingerprint 
sensor for recognizing a fingerprint. An 
electrostatic-capacity type fingerprint 
sensor detects electrically the 
electrostatic capacity which gives a 
reference potential to a finger and is 
formed between this reference potential 
and the electrode in a fingerprint sensor. 
According to the irregularity of a 
fingerprint, the distance of a reference 
potential and an electrode changes and 
electrostatic capacity changes. The crest 
of a fingerprint is specified by taking out 
electrically change of the electrostatic 
capacity corresponding to the irregularity 
of this fingerprint. 
[0003] 

[Problem(s) to be Solved by the 
Invention] Here, drawing 10 is the plan 
showing an example of the structure of 
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the above-mentioned 
electrostatic-capacity type fingerprint 
sensor, and drawing 11 is the cross 
section showing an example of the 
structure of the above-mentioned 
electrostatic-capacity type fingerprint 
sensor. As shown in drawing 10 , the 
electrostatic-capacity type fingerprint 
sensor 101 has two or more electrodes 
102 for electrostatic-capacity detection 
arranged in the shape of a matrix, and 
the electrostatic-capacity detector cell is 
constituted by each electrode 102 for 
electrostatic-capacity detection. Moreover, 
on the electrode 102 for 
electrostatic-capacity detection, as shown 
in drawing 11 , the insulating protective 
coat 103 is covered. By the 
electrostatic-capacity type fingerprint 
sensor 101 of the above-mentioned 
structure, in order to make a finger into a 
reference potential recognizing a 
fingerprint, for example, as shown in 
drawing 12 , the reference potential 
electrode 105 was arranged near the 
detection side 101a of the 
electrostatic-capacity type fingerprint 
sensor 101, and the reference potential is 
given to Finger F. However, before the 
body tended to be electrified and the 
reference potential electrode 105 gave the 
reference potential to Finger F, discharge 
may occur between Finger F and the 
electrostatic-capacity type fingerprint 
sensor 101, and dielectric breakdown of 
the protective coat 103 grade of the 



electrostatic-capacity detector cell of the 
electrostatic-capacity type fingerprint 
sensor 101 might be carried out by this. 
[0004] This invention is made in view of 
the problem mentioned above, and aims 
at offering the electrostatic-capacity type 
fingerprint sensor which can control the 
electrostatic discharge by the discharge 
from a finger etc. of the eel for 
electrostatic-capacity detection which 
constitutes an electrostatic-capacity type 
fingerprint sensor. 
[0005] 

[Means for Solving the Problem] This 
invention has two or more eels for 
electrostatic-capacity detection which 
detect electrically electrostatic capacity 
which changes according to distance 
between fingerprints, and it is an 
electrostatic-capacity type fingerprint 
sensor which recognizes said fingerprint 
based on a detection result of each of said 
eel for electrostatic detection, and a 
conductive wire rod which gives a 
reference potential to said fingerprint 
crosses a detection side in which said two 
or more eels for electrostatic-capacity 
detection were prepared, and it is 
****(ed). 

[0006] Said wire rod touches said 
detection side. 

[0007] Said wire rod is being isolated 
from said detection side. 
[0008] It has a semiconductor chip with 
which said two or more eels for 
electrostatic-capacity detection were 
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formed, an attachment component which 
has conductivity holding said 
semiconductor chip, and a package 
member which covers said semiconductor 
chip and attachment component where a 
detection side of said semiconductor chip 
is exposed, and is fixed, and both ends of 
said wire rod are being fixed by said 
package member to said semiconductor 
chip. 

[0009] Said package member consists of a 
resin material. 

[0010] Said wire rod is connected to said 
attachment component and electric 
target through the inside of said package 
member. 

[0011] It has an electrode for reference 
potentials which was prepared so that a 
part might project from the package 
member concerned in said package 
member and which is connected to a 
reference potential, and said electrode for 
reference potentials is connected with 
said attachment component by 
conductive material. 

[0012] A spacing member for holding in a 
location which isolates said wire rod in a 
predetermined distance from the 
detection side concerned is prepared in a 
detection side side of said chip, and said 
wire rod is being fixed by said package 
member on said spacing member. 
[0013] Said spacing member consists of 
the same material as said package 
member. 

[0014] Said wire rod consists of a carbon 



fiber. 

[0015] Said eel for electrostatic-capacity 
detection has an electrode for detection, 
and an insulating protective coat of 
predetermined thickness which covers 
said electrode for detection. 
[0016] It has further a digital disposal 
circuit which processes a detecting signal 
of said eel for electrostatic-capacity 
detection, and specifies said fingerprint, 
and said wire rod crosses said digital 
disposal circuit, or said wire rod 
processes specifically a detecting signal of 
a eel for electrostatic-capacity detection 
which passes through near. 
[0017] In this invention, a wire rod which 
has conductivity which gives a reference 
potential to a fingerprint so that it may 
cross to a control surface which detects a 
fingerprint is ****(ed). If a finger is 
pressed against a control surface, in order 
that a finger may contact a wire rod 
certainly, even if discharge from a finger 
occurs, static electricity will escape 
through a wire rod. For this reason, it is 
controlled that a eel for 
electrostatic-capacity detection is 
destroyed by discharge. 
[0018] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained with reference to a drawing. 
1st operation gestalt drawing 1 is the 
cross section showing the structure of 1 
operation gestalt of the 
electrostatic-capacity type fingerprint 
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sensor of this invention, drawing 2 is the 
cross section showing the structure of the 
eel for electrostatic-capacity detection, 
and drawing 3 is the plan showing the 
structure by the side of the detection side 
of a semiconductor chip. As shown in 
drawing 1 - drawing 3 , the 
electrostatic-capacity type fingerprint 
sensor 1 concerning this operation gestalt 
has a semiconductor chip 2, a die pad 41, 
the package member 31, a wire 11, and 
an earth electrode 45. 
[0019] Two or more eels 3 for 
electrostatic-capacity detection for a 
semiconductor chip 2 to detect a 
fingerprint, as shown in drawing 3 are 
formed in the shape of a matrix. A 
semiconductor chip 2 is 2 several cm, for 
example. It has the area of a degree, and 
the eel 2 for electrostatic-capacity 
detection is formed by the order of tens of 
thousands - 100,000 numbers in this area, 
for example, it is arranged at intervals of 
several micrometers - dozens of 
micrometers. As shown in drawing 3 , the 
eel 3 for electrostatic-capacity detection 
has the electrode 21 which consists of a 
conductive material formed on the 
insulating layer 20, and these electrodes 
21 are covered with the protective coat 22 
which consists of a dielectric. In addition, 
the maximum front face of a protective 
coat 22 is the above-mentioned detection 
side 2a. The electrode 21 of the eel 3 for 
electrostatic-capacity detection is formed 
from metallic materials, such as 



aluminum, and a length of one side is 
formed in dozens of micrometers. A 
protective coat 22 is SiN and Si02. It is a 
film with a thickness of several 
micrometers used as a base material. 
[0020] the formation method of the eel 3 
for electrostatic-capacity detection - for 
example, a semiconductor substrates top, 
such as a silicon substrate, - at least - an 
insulating layer - minding - for example, 
CVD (Chemical Vapour Deposition) -■ the 
conductive layer which consists of a 
metallic material using law etc. is formed, 
patterning is carried out using the usual 
photolithography technology, an electrode 
21 is formed, and a protective coat 22 is 
made to deposit in predetermined 
thickness so that an electrode 21 may be 
covered 

[0021] The die pad 41 holds the 
semiconductor chip 2 through a binder. A 
die pad 41 is a plate which consists of a 
metallic material which has conductivity, 
such as copper and aluminum. 
[0022] The package member 31 is formed 
so that a semiconductor chip 2 and a die 
pad 4 may be covered, and it is fixing the 
semiconductor chip 2 and the die pad 4. 
Moreover, the package member 31 is 
formed from the resin material used for 
the package of the usual semiconductor 
device. Moreover, the package member 31 
has opening 3a so that detection side 2a 
of a semiconductor chip 2 may be exposed. 
[0023] Although a wire 11 is a wire rod 
which has conductivity, for example, wire 
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rods, such as a stainless steel wire, can be 
used for it, with this operation gestalt, a 
carbon fiber is used for it from a 
viewpoint on reinforcement. As a wire 11 
crosses detection side 2a, and is ****(ed), 
where detection side 2a of a 
semiconductor chip 2 is contacted, for 
example, shown in drawing 3 , it is 
prepared so that the eel 3 for 
electrostatic-capacity detection arranged 
in the same direction as shown by 
hatching may be crossed. Moreover, for 
example, as shown in drawing 4 , you 
may prepare so that between each eel 3 
for electrostatic-capacity detection 
arranged in the same direction may be 
crossed. The both ends of a wire 11 are 
being fixed in one in the package member 
31 to the semiconductor chip 2, as shown 
in drawing 1 . 

[0024] It connected with the front face of 
a die pad 41, and the wire 11 and the die 
pad 41 have flowed through end section 
11a of a wire 11 electrically. 
[0025] It is fixed in the package member 
31, and the earth electrode 45 is formed 
so that a part may project from the 
package member 31. The earth electrode 
45 is electrically connected with the die 
pad 41 by the conductive members 43, 
such as a gold streak and an aluminum 
wire. The conductive member 43 exists in 
the package member 31. 
[0026] Drawing 5 is the mimetic diagram 
showing the electric configuration of the 
electrostatic-capacity type fingerprint 



sensor 1 concerning this operation gestalt. 
As shown in drawing 5 , the electrode 21 
of each eel 3 for electrostatic-capacity 
detection is connected to the digital 
disposal circuit 51 through the transistor 
40 which functions as a switch. The gate 
of the transistor 40 connected to the eel 3 
for electrostatic -capacity detection 
located in a line with the same line 
among the eels 3 for electrostatic-capacity 
detection arranged in the shape of a 
matrix is connected to the selection line 
WL. A digital disposal circuit 51 is a 
circuit which specifies the image of the 
fingerprint of Finger F based on the 
detecting signal which each eel 3 for 
electrostatic-capacity detection detected. 
[0027] Here, the detection principle of the 
fingerprint of the electrostatic-capacity 
type fingerprint sensor 1 is explained. As 
shown in drawing 6 , the electrode 21 of 
each eel 4 for electrostatic-capacity 
detection is connected to the selection 
line BL of the direction of a train through 
a transistor 40, and the gate of a 
transistor 40 is connected to the selection 
line WL of a line writing direction. When 
the finger F which gave the reference 
potential is located in the location of 
distance d from an electrode 21, the 
electrostatic capacity Cs between an 
electrode 21 and Finger F is expressed by 
the degree type (l). In addition, epsilon 0 
It is the dielectric constant of air, epsilon 
is the dielectric constant of the protective 
coat 22 on an electrode 21, and S is the 
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area of an electrode 21. 
[0028] Cs=epsilon-epsilon 0 and S/d - (l) 
[0029] Therefore, in the condition of not 
making Finger F countering the electrode 
21 of the electrostatic-capacity type 
fingerprint sensor 1, the distance d of an 
electrode 21 and Finger F becomes 
infinite, and the electrostatic capacity Cs 
on an electrode 21 is set to 0. 
[0030] When the electrode 21 of the 
electrostatic-capacity type fingerprint 
sensor 1 is made to approach where a 
reference potential E is given to Finger F 
as shown in drawing 7 , the distance d of 
Electrodes 21a and 21b and Finger F 
changes like dl and d2 with irregularity 
of the fingerprint which Finger F has, 
respectively. If the selection line BL is 
precharged on the predetermined voltage 
Vcc, voltage is impressed to the selection 
line WL at this time and a transistor 40 is 
turned on, the charge according to the 
electrostatic capacity Cs determined with 
distance dl and d2 will be accumulated in 
each electrodes 21a and 21b, and the 
potential of the selection line BL will 
change according to the amount of these 
charges. Potential variation deltaV of the 
selection line BL is expressed with a 
degree type (2) when parasitic 
capacitance of the selection line BL is set 
toCb. 
[0031] 

deltaV= {Cs/(Cb+Cs)} Vcc - (2) 

[0032] Potential variation deltaV is an 

amount according to the electrostatic 



capacity Cs determined with the distance 
d of an electrode 21 and Finger F, and can 
specify the concavo-convex condition of 
the fingerprint which Finger F has by 
reading to the digital disposal circuit 51 
which described above potential variation 
deltaV of the selection line BL in each eel 
2 for electrostatic-capacity detection. 
[0033] Next, an example of fingerprint 
detection actuation of the 
electrostatic-capacity type fingerprint 
sensor 1 of the above-mentioned 
configuration is explained. For example, 
the finger F contacted in the 
electrostatic-capacity type fingerprint 
sensor 1 is charged, and before giving a 
reference potential E to Finger F, the case 
where it discharges towards the 
electrostatic-capacity type fingerprint 
sensor 1 from Finger F is considered. In 
addition, the earth electrode 45 of the 
electrostatic-capacity type fingerprint 
sensor 1 shall be grounded. Since the 
wire 11 will cross on detection side 2a if 
Finger F is contacted to detection side 2a 
of a semiconductor chip 2 as shown in 
drawing 8 , Finger F is contact ****** 
certainly on a wire 11. The touch-down 
potential which is a reference potential is 
given to Finger F by this. If the body is 
charged and it discharges from Finger F 
when Finger F is brought close to 
detection side 2a of a semiconductor chip 
2, the discharge current will flow on a 
wire 11 and will be led to the earth 
electrode 45 grounded through the die 
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pad 41 and the conductive member 43. 
For this reason, it is controlled that the 
protective coat 22 grade which the 
discharge current does not flow directly 
in the eel 3 for electrostatic-capacity 
detection, and the eel 3 for 
electrostatic-capacity detection has by 
discharge carries out dielectric 
breakdown. As mentioned above, 
according to this operation gestalt, the eel 
3 for electrostatic-capacity detection 
becomes that it is hard to be destroyed 
even if discharge arises from Finger F by 
having formed the wire 11 which has 
conductivity on detection side 2a in which 
two or more eels 3 for 
electrostatic-capacity detection were 
formed. 

[0034] Here, in order that Finger F may 
contact a wire 11 where Finger F is 
contacted to detection side 2a of a 
semiconductor chip 2 as shown in 
drawing 8 , Finger F deforms in this 
surface of action. For this reason, the 
insensible field R which cannot detect a 
fingerprint occurs in the field which 
deformed Finger F. For example, when it 
prepares so that the eel 3 for 
electrostatic-capacity detection which 
arranges a wire 11 in the same direction 
may be crossed as shown in drawing 3 , 
each eel 3 for electrostatic-capacity 
detection on a par with the single tier 
shown by hatching in drawing 3 will be 
located in an insensible field R. Moreover, 
as shown in drawing 4 , when a wire 11 is 



formed between the eels 3 for 
electrostatic-capacity detection arranged 
in the same direction, each eel 3 for 
electrostatic -capacity detection of two 
adjacent trains shown by hatching in 
drawing 4 will be located in an insensible 
field R. 

[0035] The eel 3 for electrostatic-capacity 
detection located in an insensible field R 
is beforehand specified according to 
arrangement of a wire 11 in the assembly 
phase of the electrostatic-capacity type 
fingerprint sensor 1. For this reason, with 
this operation gestalt, the detecting 
signal of the eel 3 for 
electrostatic-capacity detection located in 
an insensible field R by the digital 
disposal circuit 51 is processed 
specifically, for example. Specifically, a 
digital disposal circuit 51 can be 
considered as the configuration which 
does not use the detecting signal of the 
eel 3 for electrostatic-capacity detection 
located in an insensible field R for 
specification of a fingerprint. In this case, 
the overview of a fingerprint can be 
specified by making a different location to 
detection side 2a of a semiconductor chip 
2 carry out multiple times contact of the 
finger F, and compounding the data 
obtained by detection of multiple times. 
Or the algorithm which processes 
specially the detecting signal of the eel 3 
for electrostatic-capacity detection 
located in an insensible field R is 
prepared beforehand, and it is also 
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possible to specify the overview of a 
fingerprint by complementing the 
detecting signal of the eel 3 for 
electrostatic-capacity detection located in 
an insensible field R with this algorithm. 
[0036] 2nd operation gestalt drawing 9 is 
the cross section showing the structure of 
1 operation gestalt of the 
electrostatic-capacity type fingerprint 
sensor of this invention. In addition, the 
same sign shows the same component as 
the 1st operation gestalt mentioned 
above among the components of the 
electrostatic-capacity type fingerprint 
sensor 201 shown in drawing 9 . A 
different point of the 
electrostatic-capacity type fingerprint 
sensor 201 concerning this operation 
gestalt and the electrostatic-capacity type 
fingerprint sensor 1 concerning the 1st 
operation gestalt is a point which the 
wire 11 is isolating in detection side 2a of 
a semiconductor chip 2, and the 
predetermined distance delta by the 
electrostatic-capacity type fingerprint 
sensor 201. 
[0037] That is, by the 
electrostatic-capacity type fingerprint 
sensor 201, two or more spacing members 
46 of height delta are formed on the 
semiconductor chip 2, and a wire 11 is 
****(ed) on a spacing member 46, and is 
being fixed to the package member 31 
and one. A spacing member 46 can be 
formed with the same resin material as 
the package member 31. 



[0038] With this operation gestalt, if 
Finger F is brought close to detection side 
2a of a semiconductor chip 2 by 
considering as such a configuration, since 
it is near, even if the wire 11 discharges 
from Finger F with Finger F rather than 
detection side 2a of a semiconductor chip 
2, the discharge current is certainly led to 
a wire 11, and can prevent certainly the 
electrostatic discharge of the eel for 
electrostatic -capacity detection formed in 
the semiconductor chip 2. 
[0039] 

[Effect of the Invention] According to this 
invention, even if there is discharge from 
a finger by having prepared the wire 
which gives a reference potential, the 
electrostatic discharge of the eel for 
electrostatic-capacity detection can be 
certainly prevented, so that the detection 
side of an electrostatic -capacity type 
fingerprint sensor may be crossed, and a 
reference potential can be given to a 
finger. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the cross section 
showing the configuration of 1 operation 
gestalt of the electrostatic-capacity type 
fingerprint sensor concerning this 
invention. 

[Drawing 2] It is the cross section 
showing the structure of the eel for 
electrostatic-capacity detection. 
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[Drawing 31 It is the plan showing the 
structure by the side of the detection side 
of a semiconductor chip. 
[Drawing 41 It is the plan showing other 
examples of structure by the side of the 
detection side of a semiconductor chip. 
[Drawing 51 It is the mimetic diagram 
showing the electric configuration of the 
electrostatic-capacity type fingerprint 
sensor 1. 

[Drawing 6l It is the plan showing an 
example of the structure of an 
electrostatic -capacity type fingerprint 
sensor. 

[Drawing 7l It is drawing for explaining 
the detection principle of an 
electrostatic-capacity type fingerprint 
sensor. 

[Drawing 81 It is drawing showing the 
condition of having made Finger F 
approaching detection side 2a of the 
semiconductor chip 2 of the 
electrostatic-capacity type fingerprint 
sensor 1. It is the cross section showing 
an example of the structure of an 
electrostatic-capacity type fingerprint 
sensor. 

[Drawing 9l It is the cross section 
showing the configuration of other 
operation gestalten of the 
electrostatic-capacity type fingerprint 
sensor concerning this invention. 
[Drawing IQl It is the plan showing an 
example of the structure of an 
electrostatic-capacity type fingerprint 
sensor. 



[Drawing 111 It is the cross section 
showing an example of the structure of 
the electrostatic-capacity type fingerprint 
sensor of drawing 10 . 
[Drawing 121 In case a finger is contacted 
in an electrostatic-capacity type 
fingerprint sensor, it is drawing showing 
signs that a reference potential is given to 
a finger. 

[Description of Notations] 
1 [ - The eel for electrostatic-capacity 
detection, 11 / -- A wire, 31 / A package 
member, 43 / -- A conductive member, 45 / 
-- An earth electrode, 21 / An electrode, 
22 / - A protective coat, 41 / - Die pad. ] - 
An electrostatic-capacity type fingerprint 
sensor, 2 - A semiconductor chip, 2a - A 
detection side, 3 
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Kmy—Ask LXtJfc/B^titeCfcXl^,, _hlEco}ggt 

20 fijcj** LfclM«<DKfc«rttftftK:flk 0 art"- fc l~ 
[0 0 0 3] 

[*W*s*«:UJ:5 ir-f-SRHl - £X\- HI 1 0 te_h|E 
9. Hi lttJilBOll>«»«^«tt^^^«^(D— « 
fttfc-fe^-fri o if*. ^hy^^«jcE«Six*:*»<o 

#m^fi^m/Btt§g i o 2 ^ttx^ d , ##m^*& 

30 ilSf^aiiiSl 0 2_klC{^ HI 1 

1 2 (c^-Ti: 5 lc s #m^fi5fcif»cir vim 0 1 co^tB 

B 1 0 1 a OiS«^3HP«tt«« 1 0 5 LTffiF 

2pmfi^#^-r6ffrtc N »Ft#t»««ll:tyti 
0 1 k<Dmxtkm&m*k-i-z>z.k&ib*)^ zti\^x<> 
40 mm^m^m&^v^ 1 0 1 (om^mMmkm^^ 
&mm\ ozmmffi&mzfizz.k&ih'DtzL* 
[0004] *&wn, ±i&\.itmmzmfrTftistiit 

[0 0 0 5] 

[BIHS:*»i-6fc«)^*»l *»WWt, »tti:<DBI<o 
50 W#«»a«mffl-feyuS:^rL. ffirlE#»««Wffl*yK75 
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fc«affi*«ffloT««*ftT^* 0 

[0006] fltriaJSWis. «rflatttHBtc:««Lr^-6o 
[0007] meittta. «w»tuai36»e>«Biuxv^ 

[ooos] wnm&<onwetmmmm-zA'#i&tfListi 

$ *fc*«"CtWB2m»*^ * ^ «»««■ L ^ 

SsfLTBJeSft-O^. 

[0009] tE^i/^-^wii, tt«tma»&a 

[0 0 10] ffiCJttttt* ffiflB^s/^r— ^fflttrtSriio 
T MnefiMVflW fc S ft "C i * 6 . 

[0 0 11] h&IB'* y AW SK^ ytr- 

sft5S*«twBti««:*u sftiBS2pmtefflmfii«. 

#*tt*t» J - iot SU e««r««" <b SNK $ ft X v * 5 „ 
[0 0 12] MK^-/^flD*mffi«Ucr4, ffilElftttS:^ 

'<"-*«»±^«HE>'< s> i^tl- X o T B j£ $ ftT 

[0013] we^^<-iHfB«'ra. swb^i/^— 

[0 0 14] tWQUtt-W:, *-#y7r>f^6»4S. 

[ooi5] «rta#**#*wiffl-fe/utt, ^tBffim^ 
[ooi6] ffliE^m^ft^m^-fe/vcD^m^f^^^s 

[0 0 17] »jR*r*Wi-S*3lEaSlc«SJ 

o T»«»StttU«^/i/^ttS S ft 6 £ S ft 

6 0 

[0 0 18] 

» l H^ffi 

S3 1 tt«8H©»t*K»*tvt©-jai[i8)|[oi 
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3fi«r»i-||rffiiai?fc 9 , Bl2tt»««*«iffiffl-fe^o« 
*:/2 t. ?<i'*y K4 1 /^>Jr-v?M3 1 

!7>r^i i gM&m®4 5 t&m-r&o 

[0019] »f^2it B 3 fc«-t\fc 5 » 

y?xmz.mj&ztix^z> 0 *m#.^y72\^ tztz. 
io mem 2 mm<nffiffi&#i,x&y^ i$m®m&mm 

^— ^-e»fiK*ft*r*3 9, t/im-tf^m 

oBH-CBatStitv^o (H3tc^:-rj; 5 t^m^g 
tfcW^iryu 3 ft, fejRB 2 0 J:^/SSftfc**tttm 
d>645««i2 l4tLT*5 0, Cfte>««2l«RS 
#^648»«2 2T*tfcg$ftTV^o ft*5, «»Jg 
2 2(OiSffiiS±EO«tHffi2 a iiot^S, 

t»tHfflt;i/3©tft2ifi, r/v^^.^i. 
«to^Jgtt-^«Q^^ftX*5t). — ia<oft$as. fc£ 

;ttf, s i n-^s i o 2 &&#t'i-z>m£miim<nmx 
[0020] #m^s^mffl^/i- 3 <DMf&ftmL tc t 

IHlX, 1tkx-ft* C V D (Chemical Vapour Depos 
ition)jifc^£: ffll >X^ITO^ ^> 4 t , 

tti2i*:»au ig2i^tst6j;9^ &a 
m2 2&ffim<Dmmxm&zitz><> 

30 [0 0 2 1] ^>f^j/ K4 lte, *»*fy^2«r, 

e> & 6 ffitt-efc So 

[0 0 2 2] ^jy*— ^tt#3 111, 4 & »#^S/^ , 2 £ 
^>r^y K4$r1KS-r6<t 5i-*rt3ftT*3SK ^o^ 
m^yzf2 k#4*y K4 ^^@^LTV>-5o 4fc, 

/< y ^-i?^«v%e>ft5»JlB*t»^6»**ft-CV^S 0 
/^S/^-^SBMS 1«, ^#*^y^ , 2©»aiffi 
40 2 a&mm-rZX?^ HPS3a^ltV^6o 

[0 0 2 3] 7>ftlllt mm®L&G'tZ>ffittX3b 

^tU®2 a lii««Lfctt«-C*mffi2 a Sr««JoT*K 
SftTfct). fc<b^L^ Bl3Jr^J:5t-, ^y*f-is9 
xm-TX 5 fcW— *r^itwSa^JSftfc#m^fi:^tHffl-tryv 
3Sr«»ri-6J:5^ia:Jte>ftSo tcbTLtt, (§14 

{r^-r ct 5 B-*wk:BW*ftfc#i»m»*«m« 

50 1r^3(OB|Sr«Bri-SJ:5{-K«t-Ct>J:v^ !7>ftll 
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[0 0 2 4] V^^ri lo-iBSm 1 an. f^'^y K 
[0 0 2 5] mtfem^4 5lt ^y-Jr— ^§P*t3 1 rtUl 
T/i^~£A!7^ ^o»«tt8fl«-4 3CJ;oT^^ 

y K4 i tft*w^»«*iiTv^a 0 ^mtta»4 3 

[0 0 2 6] H5tt, *Hjfe^ffi^e»mSS^!R 

-fe^f-i^)««««fiKS:*"r*s:ia'c*)So m5\z^k-r 

<fc 5 ^#m^ft^mffiir/i-3comfii2 it*. ^^5/ 

RiWLl:8«SH-CV^« tt#«y£la]K5 1 tt, 

[0 0 2 7] »B*a^;ffiJttir^lMoJB3Ro 
&*«ffiffllr/P4 0«12 1 h9V$*** 4 0 

toy- h«fT*rpj^a^i»wL^»ji«$nTv^o 
msi2 1 tmFt<Dm<D&w8mc s j*. 

(1) idJ:oT^$tb5o £ 0 ttffl*«>*«*^ 

[OO28]Cs = £- f 0 • S/d '-'(1) 
[0 0 2 9] Lfc^oT. tlSi»tyf lOl 

^2 nc»F*rs*si**ftv^ttiii8"cr4, mm2i tmF 
t mm d nmmx ttev, ii2i i^iittc s 

[0 0 3 0] |2|7^-rj:5J-, J§FHl2pifiE^^ 
x.faR«-C, 1 £>W£2 1 fcifift 

a, 2 1 b i»F£tf>ffiH£cm, ^MtldK d2(D 
J:5li:*46 B ^co^£, lK«BLir0f£tEVc c 

v^^^4 0^^->t"5<h. #S^12 1 a. 2 1bl^(lj?E 
idl, d 2K«fcoTft^£;h,Sl*«&*C s dj&Cfc 

BL(0*4$iS:Cbmt, (2) TSSti 

[0 0 3 1] 

AV= {Cs/ (Cb + Cs) } Vcc - (2) 
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[0032] m^^Lmtm^vn. mm2 1 tmFt<om 

A V Sr±ia umttUM 5 1 - <b 

X% *BFO#+S»tt^fflfitt«fc1»«-r*-i:^-e# 

[0 0 3 3] fcfc, ±B»fi8<o#«»»*«tt-feviM 
10 !9, *BFlca£!p«ttE4:#*6«rl-JBF^fe|>«*Ji:S: 

<fcttffiffi2 aK«tt£^5£. tftfcHffi 2 a JilCtt: 17 >fir 

i ij«jwrL-ci*6G>-c* jgFfi!7^-yi i\zmm\zm 
M-t-fz 0 :maor, »F^«Sfli«ffi-cfcs«« 

«*«Udffl-fe^3 0W-rS{ft»K2 2#^»3»K*i-S 

**^»«***aiffl*/w3^fiKSix/ti*maB2 

«HM*tHJB*A' 3 »» F 

[0 0 3 4] CICT\ HSt^LfcJ; 51-, ^ajLft:^-/ 
30 /20fM2 a iCftFSraHtt^^fcttllB^tt, }f F£5 

!7>ftlll:a(St5^ r<Z)Sl«««-c?tt»FttK 
J^i-5 0 Z<Dfc#>, »Fj&s**Lfc««-T»tt. JBttSrtt 

tf, H)3t;i^:LfcJ:5t^ I7>firl 1 4:1^— *r^^BEM 
i-«IMBS*»Ui/B-fc/i'3 $:«^Ti-6 X 5 {c:K»tfc»& 

®m&mm±s\» 3 *s^«««Rrt icffiHi-s c t \^ 
40 ht. H4tci*3v>-c^y^v^ r "tf»-rno'&5 2m<o&m 

[0 0 3 5] ^«««RlCtiC«i-6»«**«ttlffi-fe^ 

3«, #«*a*«3R^^i<7>*a^T»l«^v^-c 

B5llt ^««*RtJiffi«-r51»****Hiffl-fe^3 
50 (Otftffl«**»«:^»«^«ffluft^«*fc-f6ci:ds 



(5) 



Ciot R fc#B"f- 5 #m^S^m^ ir^ 3 CD 

[0036] mzmmmm 10 

[0 0 3 7] iHSt^l^t yf201X* 20 

l-SB3B$*U 3 1 ^-f*(ci@^$ttXV> 

[0 0 3 8]*H»im r^)J:5^^t6C 

Tl^<£, ^»ft^y^2^ttm®2 a J: «9 fc!7>firl 
l<aiS5a s JtFfc:<fcBifii>fc«>. ttF^f)MlT« 

[0 0 3 9] 
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Ha®co«i*^IftM] 

[mi] ^aH^swrnsiasttt-fe^f-^-ii** 

[i3] ^fr^y^ttmaDWowjfiSr^-fTffiia^ 
[[ii4] ^^y^ttmBwote^wj^**^ 

[0 5] M*lS«ttt yf l ot*ttifilft*tR 

mx&Zo 

[87] #«^**»jR^^*<DttaiiaSS:»?q^Sfc 
#><£>0-C3b<5 o 

[08] »t««ilttt l ^2 

[09] *&w\^&z>i»m®m&mm±>'V<nm<Dmi& 

[010] »««ft*«IR^^^«3&^--«Sr^-r 5 F 

[011] 01 o^#*ac**«tt-fev*o«a^-«i] 
[012] wtmmm*mK±*+\zn*imz*6m 

3-^m^s^m^-fe/K n-^-rt, 31 



[03] 



[04] 







I 




— 7- 














c 


n 






H 




1 


LI 1 


1 .. 








n S 

n 




(7) 



ffrffl 2 0 0 1-56 
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